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Although educators hove been aware of the fact that there are many t 
: different kinds of learning, and that different educational methods are 
‘needed to effect different outcomes, little attention has been paid to 
the interrelationships between the different ‘vies of outcomes and the x 
implications these relationships have for curriculum and fipenmetouad 
design. For example, Bloom's taxonomy (1956) is a categorization aysten 


for relating objectives in the "cognitive domain" based on the concept- 


\ 


ual foundation "complexity" of the skills. However, the cognitive, 
skills are not related to other domains.s Likewise, Gagne (1970) addresses 
‘ the relationships of cognitive Aearning types based on the conditfons of 


learning necessary to attain them, but this system also deals o y- with 


Y 


the ng domain. Another taxonomy, Karthwohl's (1964) taxonomy of the 
affective domain, deals only with the relationships among dbiechives 
within that domain. What is lacking, it seems, i a set of guidelines 
for representing the relationships among, objectives from different 


domains. 
Gagne and Briggs (1974) described tive paatnn 08 educational out 
comes, viz., cognitive strategies, intellectual skills, verbal information, as 
attitudés and motor skills. - Their sdtveeectigatiias of educational outcomes 
is an ex ion of previous thinking in the field in that the. "cognitive 
domain" has been expanded into three categories; intellectual, skills, 
P 4a ; conan strategies, and verbal information. The other two domains, ¢ 7 


motor skills and attitudes, essentially parallel what was previously 


called the psychomotor ‘and affective domains. Thié paper will attempt 
é e / | i 
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to look at the functional relationships among objectives from these five i 


domains of learning. ; * Fi 
The curriculum for aire courses eoubalin’s objectives from more aig? 

one domain. Even though they may be unstated, affective objectives / 

accompany most planned Cognitive goals. However; when specifying whe 

goals or objectives for a course we often focus only on the cognitive 

goals, and without consciously considering the affective object es, it 

is podsible instructional decisions may be very effective for Ahe 


cognitive purpose, but pre the affective purpose, This 


‘could also be true for the motor skills and affective or the motor 
skills and cognitive domains. It is probably accurate to say that 
developers and curriculum designers have not optimized research related 

to learning in designing well sequenced, appropriately delivered instruction 


to achieve the multiple objectives existing in most courses. 

. Instructional Curriculum Mapping (ICM) is &@ set of guidelines for 
‘diagramming the interrelationships among objectives from different 
domains. These guidelines are derived from an analysis of the functions 
component objectives serve in the learning process. Diagramming these 
relationships provides a visual analytic tool for instruct jonal seqdencing 
and makes evident the need for instructionab strategy dentetous’ taned oe 
upon the functions teins served by the puetokantss ahledeivans « 

An understanding of what cM hopes to accciplteh ts best ttiustratda” 
by analyzing an attitudinal objective a teacher ‘wn for a course. The 
course te about "teaching methods" and a desired attitudinal outcome ip: 

"The prospective teachers will choose to use the 
“eritSrion-referenced model (CRM) in evaluating theit 
students.” : 


The above objective can be observdd; f.e., one could follow studentg 


into the classroom after graduation and determine whether or not they 
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were indeed using CRM evaluation. 


The question is, what other behaviors are necessary (or will have 


to be developed or schanged) . for a Pree as to leave with a positive 
attitude toward CRM? There are probably a number of things. First, one 
would expect the student would have to nee acel facility in applying 

CRM techniques (basically intellectual skills objectives). Second, the 
student would need some ginal: as to the value of CRM (or would a 
have to come to value its apyitenttony. It is possible that the teacher 


* 


could create in the student a positive attitude toward CRM before teaching : 
him to apply the model. Some of the recognized techniques of attitudes 
. change include the use of verbal report (Hovland, 1953), hence verbal 
information objectives may facilitate the achievement of the intellectual 
and affective pebechivess In fact, it is probably true that if we can 
develop in the student a positive disposition toward CRM he will take 
less time to master the intellectyal skills sititency to apply the 
model. : . 

Figure One represents an ICM for a unit on Student Evaluation and 
Grading in.a course on "college teaching." 

The attitudinal objective’ previously mentioned is represented in 
the upper right hand corner of the ICM and ti identified by the verb ; : 
_ "choose." Gagne and Briggs (1974) generated a set of nine verbs ’ 
_representing the behaviors to be exhibited in each of the five domains 


and their subdivisions. The use of these "standard verbs" make.the ICM 


more easily understaod since each type of learning can be easily identified. 


/ 
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validircy. 


7 ° Student Evaluation and Grading 


SWBAT generate an evaluation 
program based on the criterion 
referenced wodel, . 


I demonstrate by verbal explan-: . 
that he/she can determine if SWBAT geticrate a criterion ref- 


iven cest icem,is valid for « erenced test by writing items that 


en objective, reflect a valid weasure of pre- 
viously stated objectives. 


SWBAT etate how the format“of the 
exam relates to the type of behavior 
to be measured by a test itea. 


SWBAT classify objectives ato 
theic appropriate categories 
according to Cagce's taxdnouy 


See KM of subordia- 


SWBAT state how validity is estgbs ; 
Vished in the CRM model of. eit: ave-conpekencien. 


atioé 


SWEAT generate, in writing, 


SWBAT state, io writing, an oper- 
attoaal definicton of the concepts 
internal validity and external 


of being measured. 


listing and explaining each. 


FIGURE 1. 
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The verbs used by ones and Briggs are: 


, 


Domain : 
Attitudinal Domain 
Motor Skill po 


, 1) probjem solving , 
2) rule \using * 


instructional objectives capdblo 


SWBAT state three purposes for 
evaluating student performance by 


In a classroou situation the 
(4) teachir will choose to ecploy 
criterion referenced evaluztion 


SWBAT state purposes served by 
criterion referenced evaluation, 
and purposes served by oorastive 
referenced evaluation 


SWBAT stace the definition of the] * 


concepts normative and criterion 
referenced evaluation with regard 
to the concept “standard”, . 


SWBAT etaté in writicg the differ-_ 
ence between measurexent and eval- 
vation. 


“SWBAT state, in writing, @ def~ 
inition of the concepts ceasure- 
pent, and evaluation, 


Verb 


| » chooses 
executes 
-originates 


‘states 


generates Pe 
demonstrates , : : 
categorized 4 
identifies 

discriminates 

Gagne and Briggs, p.85 
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trie hierarchical relationship. 


.foundation for a following unit. 
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The a a in ‘the ICMs shown in this paper — these verbs. 
One can see, from Pinas One that the attitudjnal objective has 
connected below it en verbal information objectives. —-The assumption is 


that if students are asked to perform these two behaviors they will be. 


more likely to have a positive disposition toward CRM than if they were 


not. f 

‘The value of the ICM to the course developer in this case derives y 
from the realization that achievement of the attitudinal eyieettin de to 
be effected through abe pcomneeta a9 of some verbal information objectives 
requiring different dearntay REPRERE CR than, say, concept learning 
tasks. io 

Within the intellectual skills domain, the objectives take on the’ 
The lower level skills, such as concept 
learning, lead into rule using skills, which lead ‘into problem solving 
skills. The ICM is not; abit, a true intellectual skills hierarchy. 
Rather, the ICM is a graphic representation of the ene objectives 
of each Anmety aaa their relationships loch Rardéenteat an functional ’ 
to each other for a defined deat rncttonal “unite ; | 
| Most courses include a number. of sequential instructional units and 
many times the attitudes elicited in one unit form the rationale and 
This can be seen in the ICM denteted 
in Figure 2. The attitudes developed in Unit One, namely a positive 
attitude toward specifying educational outcomes and using CRM, provides 
the rationale for beginning a unit on 4mproving the quality of instruction 
through using the most. effective methods. ; : ‘ } 


- Again, the ICM in Figure 2 shows an attitudinal objective at the 


top right hand corner. In this particular case where the attitude is to 


be effected through the achievement of intellectual skills certain 


‘ a A Ps 
conditions of learning are needed to accomplish the desired attitude. 6. 


oe 
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Knowledge about alternative media‘will be gained through the accom- 


plishment of the intellectual skills objectives, but this may not be 


é a 4 . 
enough to change a student's attitude toward using these media. Here 


the ICM can become the basis for an instructional strategy decision that 


might otherwise have been overlooked; namely, to expose the students to 


as many different media (appropriate for certain types of learning) as 


possible, and to make this exposure as rewarding as possible. This 


decision will affect media selection throughout the course, even though,, 


theoretically, for the objectives in the intellectual skills domain a 


S¥ZAT demonstrate the cessage/z2c- 


‘] 1ua ioteraction by giving, in 


writieg, a specific exazple of 
vhot might happen if the nedius ts 
hanged, 


definition of the 
fon as it relates 


SW3AT state the distinction betvee 
the concepts wessage’and medium by 
writing a definition of each. 


single medium (text) might have proven suffictent. 


Media and Methods 
Se 


SWEAT generate hypotheses about 
task, learner and media inter- 
-actions with regard to the,, 
selection of effective and effic- 
fent delivery systens.- 


S¥BAT@tate hov learner and task 
variables eay interact in affect- 


‘ing the effectiveness of instruc- 


tional experiences at various 
levels of abstraction.’ 


SWBAT estate the distinction between 
psychological varfables, and cana- 
gerial variables with regard tb 
pedia selection. ‘ 


a 


entry beheviors from unit one 


The student will choove to isprove 
-ifstruction until most students 


are perforning at mastery levels, 


The SWBAT state the different types 
types of learning outcomes that a 
teacher night specify in instruc= 
tional objectives 


The ‘student will choose to use 
effective modes of instruction for 
the ecconpliahment of stated 

instructional objectives 


SWBAT desonstrate, through the use 
of a written exenple, how nanager- 
fal factors often play « eajor 
role in media selection. 


SWBAT state how cost factors are 
affected by various delivery 
systens ‘ 


SWBAT state the functional rele- 
tionship between effectiveness and 
efficiency. 


FIGURE 2. 
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Unit Three (Figure 3), of the course being used to illustrate ICM 


contains two examples of motor skills, viz., the execution ‘of two formal 
Semecoctional presentations. The first is presenting a “eraditional 

; lecture" with emphasis on voice control, body gestures, pace, etc., and 

the second.is-a presentation with an emphasis on the intellectual skill 

of asking “leading questions." Since both these skills depend upon |t 
behaviors from other ‘domains, it’ necessary to understand which — of 
the task are euatiectict skills (in order ‘to properly evaluate their 
atfainment) and which represent a "motor performance"——the delivery of 
the presentation. ICM helps the curriculum planner to see where Pe 
must be divided into "knowing," and "doing" components. Hence, the 

course must now consider another ‘condition of learning associated with 


motor skills, practice with verbal /visual feedback, In this case, the 


strategy of microteaching seems to best fit the situation. 


Teaching Skille 
————— ne 


SWBAT execute both @ straight lec- 
ture and @ “Lecture/discussfon" 
type presentation according to 
guidelines for each. 


The student vill choose to sol- 
icit feedback from peers or 
students for the purpose of iz- 
proving theif classroom ekills. 


SW3AT execute a short (7-10 min) 
lecture presentation according to 
guidelines, and scoring at lease 2 
out of 3 points on described 

eriterte. 


BAT execute e@ short (7-10 ain) 
inquiry, type lessor, asking leading 
or opening and probing type ques- 
tions. . 


SABAT generate a set of five in- 
quiry type questions relating to 
a specific objective. 


SPAT generate an objective capable 
of being obtained in a short lecture 
type presentation. 


SWBAT generate an objective capable 
of being obtained io a short in~ 
Squiry type lesson. 


SwBAT state the specch components of 
an oral presentation by listing and 
writirg a beief description of each. 


SWBAT state the cifference betwee: 
_|racteation and inquiry type 
questions. 


SWBAT generate questions that are 
sppropriate for different types of 
leatning. 


$ wilichoose to une those techni- 

| ques end procedures that theoretical- 
ly would help in achieving instruct- 
‘fenal odjectives, 


SWBAT state the importance of 
developing lecture and or discus 
sion skills, 


/ FICURE 3. 


rf 


Figure 4 completes .the ICM for the course .being used to demonstrate . 
=a Ke ; 
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One can see that the accomplishment of the affective objective’ of. 7 


4 i 


. 


unit. four should be facilitated by the accomplishment of the affective . .. : 


objective for Unit 2. Likewise, the intellectual skills objective 
‘ ¢ ve? 
should be facilitated by mastery of earlier skills. objectives. 


é 


Instructional Management Systens 
_—————— 


Given a course and defined student 
audience SWBAT genefate an instruc~ 
tional management systew that vould 
facilitate attainazent of the in- 

structional objectives. 


Given a course to teach and a defined 
student audience the teacher chooses 
to design or select an appropriate 

classtoom macagement system. 


SWBAT classify attributes of a group 
of students and environments for the 
purpose of producing or selecting “an 
instructional céndgesent, system that 
will accomplish the desired object~ 
ives 


SWEAT, generate hypotheses about the 
outcoses of certain .inscructional 
mafacgement systess with regard to 
different student audiences, aad 
objectives 


SWBAT deconstrate application of 
rules or theory of student sotiv- 
atlon by describing what they 

would do to elicit certain behaviors 


SWAT stete the slenents of a Busia- 
Aetic instructional cavircesent such 
as one described by Cari Rogers 


BAT state the elezents of a be- 
kaviorisetc inscruction: 
pent system such as F, Keller's 


SW3AT state the basic principles 
underlying behavioristic and hurab- 
istic theories of huean behavior. 


SWEAT etate how che Lockean viewpoine is 
represented as a “behavioristic” view of 
human behavior: 


SWBAT state how the. Liebnitzian viewpoint 
represents a “huesnistic view of behavior. 


stgte th 
two ¢ fecal waye of viewing the 
locus of human behavior. 


SwBAT state how different course ovjectives often 
require different instructional treatcepts 


196 

retin oe DEVELOPING THE ICH 

The ICM's represented in this paper were designed in stages beginning 

gies with the specification of the major intellectual skills, attitudinal 
objectives and/or motor skills, to be accomplished in each unit. These ; 

' objectives are eeprisantad below. Note the use of the standard‘ verbs 


\ (Gagne and Briggs, p. 85). 


~ 


Unit’ One - Student ‘Evaluation 
Intellectual Skills - The student will be able to (SWBAT) 


generate: an evaluation program based on the Criterion 
Referenced Testing model. 


Attitudes — Students will choose to evaluate thelr students! 
classroom performance using the CRM where appropriate. 


Unit Two - Media and Methods ; 
’ \.Intellectual Skills - SWBAT generate hypothesis about task, 
_ * learner, and media interactions with regard to the selec- 
\ tion of effective ‘and efficient delivery systems. 
Attitudes - The student will choose to use effective modes of 
instruction for the accomplishment of stated instructional 
objectives; i.e., an effective environment. 


Unit Three - Teaching Skills 
. Intellectual Skills - SWBAT generate an organized lecture type 
presentation. 
SWBAT generate inquiry type questions spontaneously pons 
a discussion type presentation. 
Attitudes - The student will choose to solicit and use student 
_and peer feedback for the purpose of improving “teaching 
skills." 
Psychomotor - The student will execute both a straight lecture . 
‘anda lecture/discussion presentation according to previously 
stated criteria. 


Unit Four - Classroom Managément 

Intellectual Skills - Given a course definition, and hypothetical . 

_ student population the SWBAT generate and ‘support hypotheses 
about: the effectiveness of variou™ -classroom: management 
a systems. 

Attitudes — Given a course.to teach, and a definec:student aud—- ’ 
tence, the prospective teacher chooses to select a classroom 
management system based on theoretical considerations as 
to its probable effectiveness; appropriateness for the learner - 
and the task, within oe environment. 


10. 


These objectives are then’ placed at . ‘the top ‘of; the 1am, as ‘they, are 


representative “of the cumulative learning from that particular units.” 


The relationships among units can now, nba itnavunied (Figure: 5). Gna: can’ 


decide if they are ARE and Guatlative or if they may be taught in ~ 
any: order. It is jnedteseding to ‘note shat ip if the intellectual 


. 


skills objectives aed to be independent of ‘each sther, the attitudinal: 


pon 


objectives may not be. In other words, the possession of a particular 


: attitude or disposition toward an idea, concept, intellectual skill, 


. a 
° 
. 


etc., may be seén to facilitate the a possible retention 


Course Objective ér Coal 


Graduates will be able to plan, design‘ 
and execute criterion referenced instruc- 
tion based on psychological aay 

of learning and teaching. 


aluation Media and Methods . Teaching Skills Classroom Management 


The student will be able to The student will be able The student will be The student will be able 
aie cs evaluation pro- to generate hypotheses able to execute a to generate an instructionel 
gtam based on the criterion about task,learner, and lecture and a dis- management system thad \ 
referenced model, media interactions with cussion session ec- would facilitate the attain-] » 
; ‘regard to the selection cording to prestated ment of the instructional | 
The student will choose to of effective and effic- | | standards. objectives. 
15 use eriterion referenced - | fent-delivery systems, ans ~ : . -~--- 
() -@ethod of evaluating stu- - - The student will, The student will éhoose to- 
dents. The student will choose Cuoose to improve design or select \a sonage- 
“ ‘ : ‘J to improve instruction his teaching skills. ment. system that is: appro- 
through the use of ef- , priate for the learner and 


fective and efficient! : : the instructional|.task. 
delive aes 


r 


Figure 5. 
Course Goal and Related Unit cbfetives 


of that knowledge, skill, motor behavior or other learned capability. 


: : ~ 


: Pes ls %, 
After the interrelationships among the major unit objectives have 
: 3 


been. established ,it is possible to describe subordinate "enabling" 


objectives. These are behavioral objectives (learned capaleatttes) 


the student will acquire in order. to perform the major okt objectives. | To 


facilitate interpretation and development, of the ICM some diagrammatic 
a . sonventions have been eee , : 
. ae When different domains intersect a symbol designates the 
hm a? 7 ; change: \ . a , . car 
are of is used to show a verbal infornatton Sopot 
ae b) )-@- shows an attitude input Po 7 
i * : c) ) aE motor skills input ; . . | 


.d) -—— ‘intellectual skills input 


: 3 2. Relationships anong objectives in the same domain are ‘shown 


with straight lines in a conventional flow charting manner, If the 
‘ standard, verbs are used to describe the learned capabilities the developer 
will have little subsequent trouble in determining the type of learning . 


i -| being represebted, and he can then start diagramming the relationships. 
The snbellteiual Welihe hierarchy ae relatively the same as described 
by Gagne (1970), where problem solving is recognized as the highest 
_ order skill followed by rules, concepts, and-discriminations, peas 
By looking at the major. intellectua] skills for a wit the designer can 
; begin a "task anelysis," One procedure for constructing this hierarchy 
. fe to ask the following set of questions: 


- 1) To define "Problem solving” objectives: "What probleas will 
. . . _ the student be able to solve at the conclusion of this unit 2" 
2) To define "Rule using” objectives: “What set of rules mst . 

; the learner apply (learn) in order to solve the subsequent , 

: problems?” sd , is 7 
3) To define "Concept" objectives: "What concepts (categorizations) 

the student apply (learn) in order to-use subsequent 


rules or procedures?" \ 


Bo PS eee CF ous ty i oda 


ii ee ) 2. : . 
' ; ; 4) To define "Discrimination" objectives; ‘““What discriminations , 
, must a student make /AQearn) in the process of differentiating 
between attributes of different concepts?" 
" The answers to these questions will provide the objeetives for the 


i. intellectual skills domain, and these objectives can be diagramed in a 


‘ hierarchical marmer. Notice the use of the work learn in parentheses 
above. , in the en of doing a task analysis there are many discrimina- 
tions, concepts, rules and other types of behavior that the learners, 
for -whom the instruction is being semagree, are aes to possess. inl 
instance, if we are teaching internediate aledee we aseume that the~ 
student can add, multiply, er, and divide, he can solve simple 
arithmetic problems in a base ten system, he can count, etc. The task 
analysis will not dissect the task all the way down to performing 
simple avitheatic operations because we expect the students car’ cult 
and use these Sperations since they used them in the previous course 
"elementary algebra." Likewise, we don't eteue to -have to teach ‘phe : 
student to read, or write numbers on paper. The task analysis. looks at 
the behaviors we expect to teach in andes to enable the student to 
perform the particular ‘terminal behavidrs’ we have described. ‘. 

The task analysis for intellectual skil then, ‘seldom contacto a 
eceplane hierarchy of all the subordinate intellectual skills." The 
starting and eritacten points are usually described by the level of 
the learners and many assuapttons are made’ about previously acquired 


N 


behaviors that will -affect the learning to take place. .' 


‘Whether attitudes are primary or secondary to intellectual skills 


in our public. educational ‘institutions is a philosophical argument that 
one could not expect to answer in any simplé way. However, after being 
a 


evated as educational goals, they are too often forgotten when it comes 


to planoing dnatedation to ieee them. Attitudinal objectives may be 


14 


~— 


_ skills is designed into the program so that a high degree of facility 


NN ; -o . \ 
; 135 : 
specified as a sequence Of desired dispositions which the learner might | 


exhibit through self report or actions. There are hasically two approaches ? 
in the literature that may be wat ta designing instruction to change 
attjtudes (or formulate ans sata One is based on the information 
epereash described ty Estes (1972), ‘the other on the “behavior change" 
approach described by Bem (1970). With regard to interrelationships 
between objectives from the different domains, Estes' approach would 
_make use of vetbal information, and Bem's soi ain would interface vith 
Antellectual, or even =? skills. 

Estes (1972) found that information about the magnitude and proba- 
bility of reinforcement coved though the informacion may be false) can 
facilitate attitude slbiiaicy In this case, the learner could be supplied 

-_ 


vith verbal information presented in a logical manner by a credible | 


‘source, and if he "learned" this information an attitude change would 


probably accompany it. Bem theorizes that attitudes should follow behavior 


> 


(1970, p. 57). Although this is not inconsistent with Estes’ approach, 

this implies attitudes of certain types, e.g, toward the subject matter 
being studied, are likely to he more positive after the studant has i 
mastered that abject ener This makes intuitive sense, since we 
would expect someone, that could "do" statistics would be more slstulie . 
towards it than someone didn't learn it well. If we were trying a 
facilitate atettuda eceetomans or change by this approach Wwe would wish, ” 


to design our instructional system so the intellectual skills are attained 
. 7] t 


under the most reinforcing conditions, and the subsequent use of the \ 


ee 
. 


with the new skills is attained and maintained. The relationship between 
motor behaviors and attitudes would seem to follow the same model; 


reinforced incremental learning, successful performance of the terminal 


‘ 
14. 
skill, and maintenance of the skill. 


Implications of Interdomain Relationships. 


Much instructional methodoldgy recognizes .interdomain relationships. 


* For instance, the driver education student learns "the steps" in pulling 


awaydfrom acurb. Whereas the experienced driver probably does not 


“think of the independent steps, the learner can facilitate behavior 


acquisition by "talking it though.” In this case, verbal information 
serves as an "input" for the desired learning outcome,. a motor’ skill. 
The function served by the verbal information is-one of providing a 


?- 3 a. Oy 
cognitive routine for sequencing-the motor performances to be learned. 


_ If we Observe how other Womaine of educational outcomes facilitate motor 


‘skilis learning we can see that attitudes probably play a role,. in that 


4 


they affect the perseverance of a student with regard to the work 
4 ; 


say function "attitude behaviors" might play in learning: "intellectual 


tequisite to becoming proficient. -: 

Interaction also exists: between tape of learning from other " *s 
domains. . MB occerntionsnios are diagrammed in a pe form in 
Figure, 6 showing the inputs: or enabling chjectives ctong’S oné Heaentont 


and ‘the outputs or behaviors to be learned slong. tha other. In order to ~ 


skills" find attitudes on the “4nput" side of ‘the matrix (top) and 1.58. 


on the suit pat (left side) and flies the column and row to where aug : , P 
intersect, e.g-, the function served sd developing positive attitudes | 

vould seem to be notivatibnal in that changing an attitude held by a 

majority. of the target RE ay: lead to better acceptance of 

subsequent dntellectual skills instruction. The relationship between 


the attitude and the intellectual skill (course level) objective might 


Cognitive Strategies 


One might develop strat 
gies for developing new 
strategies. (speculation) 


Strategies for mezor- 
izing work strings, 
facts, or organizing 
meaningful knowledge 
Eg., Megamemory 
research by Flavell & 
Rohver 


Verbal Information 


Nerbal information may 
mediate a transfer of 
learning allowing 
learner to adapt old 
strategies to new 
situations 


A ouader of studias show 
thac the learning of one 
eet of information influ- 
ences the learning of a 
@econd eet (Ausude>). 
Many theoties ‘imply or- 
ganization into propo- 
sitions “assoctative” 7 
in nature. (Klausneier) 


Strategies for learning | Provides cues for the 


few motor skills may 
exist e.g., patterning, 
faded cues, success- 
ive approximation, 
ognitive routines 


The ability to self 
analyze one’s atti- 
tudes may be facili- 
tated by learning a 
cognitive strategy, e.g. 
a for resolving 


Affects ways learner 
can approach task of , 
learning new skills, 

| : 


sequencing of a motor 
performance. 


May input directly 
into some attitude 
objectives; gives 
learner expectation 


- of reinforcement 


available for making 
certain choices. 


Input into 1.4. 
any Taal, neat 


endence, etc., may aie 
fect learner's ability 
or perceive new strate~ 


-gies, 


Attitudes about source 
affect pegception and 

probability :thac infor= 
mation will be learned. 


‘Probably affect effort 
learner: will put into 
learning new skill or 
improving an existing 
one. - 


Attitudes toward per- 
sons, places or things 
are mutually supportive; 
changing one may necess' 
itate changing many. 
(cognitive consistency 
theory) 


A positive attitude 
probably facilitates 
motivation needed to 
make work of learning 
worth doing. | 

A negative attitude | 
probably serves as 4 
perceptual screen. 


re 


Intellectual Skills 


probably lead to ‘a ce 
"strategy" for solving sizir 
lar problema. Gagne (1968) 


Appreciation of classification 
routines may lead to ability to 
make relational or associative 
“propositions” enhancing verbal 
enhancing verbal learning. 
Klausmeier 


Executive subroutine which 
governs the pattern of re- 
sponding is an intellectual 
skill chat may be previously 
learned. ° - Cagn’ 


The attainment of I.S. may 
lead to a more positive 
attitude if.their practice 
is reinforcing to the 
learner. 


Ld 


A hierarchy exists within 
the intellectual skilis 
domain so that learning 

ea higher level dyill is 
facilitated by rgcali of 
previously | learndd simpler 
skills. 


, , f 16. 


be diagranmed shown in Figure 7. 
gil 
im 


| ‘| Intellectual 
Skills Objective 
‘ (course) 


Subordinate : : 
Intellectual i 
Skills Hierarchy 


Attitude ’ 
= Objective 


} This diagram implies that ees ‘change precedes attainment of the 
intellectual skills and therefore the instruction should include methods 
and content aimed at attitude change in“the orientation stage of the 

. course, i.e., before "skills” instruction. 

Diagrammed differently as a piace 8» the attainment of tnreLiectunl 
skills is seen to be the input or competency prdanding attitude — : 
In this case, according to the etic, the. learner attains @ more cpulcive 


* attitude due to the development of 4 skill with ‘reinforcing potential. 


e 
Intellectual 
af“ ; ; Skills Objectiv 
~~» 
F Figure 8 
; t . 3738 Subordinate , . ‘i 


Intellectual 


‘In bigure 9 a new dimension is added to the curriculum. 


4 ‘ 
Intellectual “Attitude 
Skills Objective Objective 


Subordinate 5] -| Verbal 


Intellectual “| Information | 

Skills Hierarchy | Objective ; : | 
| 7 

. 


The designer fue now added another competency to be attained by the 
learner, i.e. the thal ability to state something. With regard to - 

" chengiig an attitude the learner may be stating the value of something, 
the rationale for something, etc. Here the ettainnent of the attitude 


is to be facilitated by two factors, the verbal information behavior and 


the intellectual on behavior. The most efficient instructional F : 
¢ dectoton would probably te to elicit the verbal information halaedaw 
“firet since a more positive attitude should facilitate attainment of the 
1.S., and since it takes far less time forthe learner to atthin the sae 


V.I. skill. e | ‘a 
iad : * 
Probably one of the most comnol interdomain: “relationships encountered 
by the disnrictionsl designer is that between Verbal: Information and 
Intellectual ‘Skills.- It is improbable that 4 designer ‘is interested in . 
the compiake Views: of 1.8. aerastary to attain even.a modest daa . 
re Sones iat One reason night be that there are may ways to” ‘ 
bole most rabies (or classes of problems) and dnsrranttonslly ve 


generally focus on only one pr a few appioiaheil at one time. ‘Therefore, 


the course curriculum is’ but one example of what "might be possible." - 


4 


oa 


zo 


a : . 18. + 


: _ Secondly, many topes solving competencies involve the use of previously 
ieaxnes problem’ solving ehaL IR, concepts, etc. In this case it is not 
Sc oats to iagran the entire hierarchy of intellectual skills, but 
, eather to vacomitas how they are being Matted and related Shtoughs the 


* 


use of verbal information. -As an an cxanpte Pte ree on solving skill 
is “generate hypothesi: ich regard to the efficiency of two different 
instructional vations 


r 


es," the learner must know the relationship 
between the concepts, ef 


ciency, effectivendbs and cost. He can learn 
this relationship as verbal information, and we would expect. that would 

. “be enough to allow him to solve the problem, if he has praviously learned 
the rules and concepts expressei by simple functional catabicrnbiion, 
‘The ICM for relating the intellectual skills and verbal information 


ey. * objectives would look like Figur@ 10. 


: Intellectual : 7% ca 
a _ Skill Objective a 


. . Figure 10, 


Verbal ‘Information| ~° g 
Objective ; . “ 


= ‘ ; 


. ony . ® ‘ 


14 


In Figure 10 a verbal Information objective is replacing a portion of an 

> dnvellextoal skills hierarchy, t because it doeantt exist, but rather 

- because it has been learned’ previously and is ‘penicthatnny applied in a new 

context with the facilitation of the newly acquired verbal information. * 


Often it is the case that; few’new intellectual skills, and intellectual 


‘ > skills frost previous instruction are linked in the instructional curriculum ‘ 
t . ag shown in Figute 11. ) 


es 0 x 2 


Verbal Information 
mediating transfer 
of Rules 


Problem Solving 
‘Objective 


Verbal information 
mediating transfer , 
‘of concepts 


Verbal -Anformation 
Mediating transfer 
of discrimfnations 


Concept ; “ 
Objectives: 


FIGURE 11, v 


on 


Diagramming these reletioncht s makes the assumptions of the curriculum 
or instructional developer ea obvious, i.e. what skills are and are 
not being taught, and chat skilis are being transferred in. The verbal 
information objectives are generally oa from asking the question, 
"hat. should the students be able to say or remember about this problem, 
rule, concept, etc?" If having the wi duis memorize something serves as 
an input to an intellectual skill it may be serving a transfer function, 
in which cdse it is being saitnatt a portion of the intellectual skills 
has been previously cnaiteeds 
The process. of constructing an ICM resembles the process of writing - 

3 _ @ computer program. There are many ways to accomplish the same ends but 
-- some are — efficient than others, some are easier to construct than 

others, etcs It is not only possible, = piubable, that two persons 

pve the same objectives would map them differently, for as the reader 

can see that the process te more a set of guidelines than a scientific 


procedure. It is the author's opinion that instructional curriculum 
3 s ee ‘ 


. ; (& ; ‘ ” 
: a ie 22 


mapping eeitd open a new line of inquiry for tlie educational tundcichne 

as a conceptual framework SeE aren (different teaching methods, 
sieeteution wicciienee, and course content. It should help the curriculum 

developer analyze the assumptions he makes of the ant ‘'s prior experience. 
,It should be of interest to the ‘media researcher in analyzing the effects 
"the delivery mode is likely to have on objectives other than intellectual 


skills. 


To date the process of instructional curriculum mapping is more 


conceptual than operationalized. It is hoped that the idea will seem 
attractive to others who might havé some insight into technical approaches 
to better operationalize the procedure. At the least this author would 
enjoy dialogue on: the merits or shortfalls of such technology and hopefully 
some: will wish to share their insights into procedural development. 


WwW/jc/W-3 
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